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Direct insertion of Amplatzer plugs to control
lumbar arteries during open repair of type II
endoleaks
Kimberly Evans, MD,a Anne C. Kim, MD,b and William C. Pevec, MD,a Sacramento, Calif; and
Gainesville, Fla
Type II endoleak after endovascular repair of an infrarenal aortic aneurysm (EVAR)may be difficult to diagnose and treat
in the best of circumstances. Management is more difficult in the patient with significant renal insufficiency. We report an
81-year-old man with stage IV chronic kidney disease and a rapidly expanding, asymmetric aortic aneurysm sac, 31
months after EVAR. A type II lumbar endoleak was diagnosed by duplex ultrasound imaging and managed successfully
with open aortic exposure and direct insertion of Amplatzer plugs into two bleeding lumbar arteries due to complex
anatomic factors. ( J Vasc Surg 2012;55:1775-8.)
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lType II endoleak after endovascular repair of an infra-
renal aortic aneurysm (EVAR) may be difficult to diagnose
and treat in the best of circumstances. Management is more
difficult in the patient with significant renal insufficiency.
We report a patient with stage IV chronic kidney disease
and a rapidly expanding, asymmetric aortic aneurysm sac,
31 months after EVAR.
CASE REPORT
An 81-year-old man with stage IV renal insufficiency was
referred in August 2010 for management of an expanding aortic
aneurysm sac after EVAR performed in March 2008 when aortic
diameter expansion was noted from 3.6 to 5.1 cm over 15 months,
with back pain. EVAR was performed using a Gore Excluder graft
(W. L. Gore and Associates, Flagstaff, Ariz).
A noncontrast computed tomography (CT) scan in July 2010
showed an infrarenal aortic aneurysm sac diameter of 6.2 cm, a
well-positioned endograft, a 3-cm-long infrarenal neck, and no
iliac artery aneurysms. Plain radiographs showed good overlap of
the endograft components and no stent fractures.
The patient’s medical history was remarkable for serum creat-
inine ranging from 2.8 to 3.6 mg/dL, hypertension, diastolic
dysfunction, and atrial fibrillation treated with warfarin. The aorta
was palpable but neither pulsatile nor tender. The lower extremity
pulses were normal.
A duplex scan in September 2010 suggested a large type II
endoleak arising from a distal lumbar artery (Fig 1). The en-
doleak flow continued along the anterior-left aspect of the
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doi:10.1016/j.jvs.2011.12.076neurysm sac. The inferior mesenteric artery was patent, but it
as not shown to communicate with the endoleak. On October
, 2010, subselective catheterization showed no communica-
ion of the inferior mesenteric artery with the aneurysm sac.
ecause of the renal insufficiency, no attempts were made to
ccess the lumbar arteries.
The patient subsequently developed abdominal pain. A non-
ontrast CT scan on October 15, 2010, showed an expanding,
rregular outpouching of the aneurysm sac, with a diameter of 7.7
m (Fig 2). Because of the rapid, asymmetric sac expansion, the
ecision was made to proceed with open repair, which was thought
o have a higher likelihood of success than translumbar or endo-
ascular iliolumbar artery approaches.
On November 2, 2010, the aorta was exposed through a
idline approach. Extensive inflammation surrounded the infrare-
al aorta and bilateral common iliac arteries. The aneurysm sac was
ot pulsatile. The suprarenal aorta and bilateral internal and exter-
al iliac arteries were exposed but not clamped. On opening the
neurysm sac, two large (3- and 4-mm-diameter), briskly bleeding
umbar arteries were encountered. There was no bleeding from the
nferior mesenteric artery, and the endograft was intact, without
roximal or distal endoleak.
The lumbar arteries were controlled with occlusion balloons.
he posterior aortic wall was heavily calcified, precluding suturing.
he patent lumbar arteries were between the bifurcation of the
ndograft and the aortic bifurcation, a short distance. The limbs were
arallel, with little space between them. Endarterectomy to allow
eedle passage would require spreading the limbs apart, with risk of
isrupting the iliac seal zones. External exposure with ligation or
lipping of the lumbar arteries would risk caval or lumbar vein injury
ue to the severe periaortic inflammation.
A 4-mm Amplatzer II plug (AGA Medical, Plymouth, Minn)
as deployed directly into the more inferior lumbar artery. The
ntroducer, which is provided with the device to advance the plug
nto a sheath or guiding catheter, was positioned directly into the
rifice of the lumbar artery, and the plug was advanced by pushing
ts wire and deployed by rotating the wire. The more superior
umbar artery was occluded with a 6-mm Amplatzer II plug in an
dentical fashion (Fig 3). Gelfoam (Baxter Healthcare, Hayward,
1775
Dd
h
o
t
F
a
b
F
t
T
a
JOURNAL OF VASCULAR SURGERY
June 20121776 Evans et alCalif) soaked in thrombin (Recothrom; ZymoGenetics, Seattle,
Wash) was held over each orifice for 10 minutes, resulting in
complete hemostasis. The redundant aneurysm sac was resected,
and the residual aortic wall was plicated over the endograft. Blood
loss was 1000 mL.
The patient developed transient azotemia (preoperative creat-
inine, 3.2 mg/dL; peak creatinine, 5.3 mg/dL), but he was
discharged home, without further complication, on postoperative
day 9 with a creatinine level of 3.4 mg/dL. The patient started
hemodialysis 3 months later.
A duplex scan at 6 months showed a patent endograft with no
endoleak. Plain radiographs showed stable endograft components
and stable Amplatzer plugs in the lumbar arteries (Fig 4).
A CT scan after the patient developed unexplained weight loss
showed amass in the headof the pancreas, deemed tobeunresectable.
Fig 1. Duplex scan of the endoleak shows the patent lumbar
artery (white arrow) arising from the posterior aneurysm sac,
between the iliac graft limbs. Bidirectional flow in the lumbar
artery is shown in the spectral display. Endoleak flow from poste-
rior to anterior is seen along the left side of the aneurysm sac.
Fig 2. Asymmetric outpouching (white arrow) of the aneurysm
sac is seen on a noncontrast computed tomography scan. There is
no visible periaortic inflammation.He died of inanition 10 months after the endoleak repair. sISCUSSION
After infrarenal EVAR, type II endoleaks have an inci-
ence of 6% to 17%.1 Endoleaks that persist 6 months
ave been associated with sac enlargement, conversion to
pen repair, and rupture.2-4 However, selective repair of
ype II endoleaks only for aneurysm sac expansion has been
ig 3. Amplatzer plugs (arrows) are shown occluding the lumbar
rteries. The aortic wall is heavily calcified, with limited space
etween the iliac graft limbs. The patient’s head is to the left.
ig 4. This postoperative lateral lumbosacral radiograph shows
he Amplatzer plugs (arrows) are occluding the lumbar arteries.
he Amplatzer plugs appear to be fully expanded in the lumbar
rteries.hown to be safe.5
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Volume 55, Number 6 Evans et al 1777Predictors of persistent type II endoleaks include the
presence of large, patent inferior mesenteric arteries and
two or more patent lumbar arteries.6 The number of patent
lumbar arteries7 and the use of warfarin8 have been corre-
lated with persistent type II endoleaks.
Management of type II endoleaks includes endovascu-
lar or translumbar coiling, laparoscopic clipping, and con-
version to open repair. Patent lumbar arteries are ap-
proached through catheterization of the internal iliac,
iliolumbar, and lumbar arteries.9 Treatment of the inferior
mesenteric artery requires catheterization of the superior
mesenteric, middle colic, and inferior mesenteric arteries.10
Unfortunately, percutaneous ablation of type II endoleaks
is not always successful.
The translumbar approach is an alternative. Under CT
guidance, a needle is directed through the lower back into
the aneurysm sac. A catheter is manipulated into the en-
doleak nidus, using fluoroscopy or duplex ultrasound im-
aging for guidance. The endoleak cavity is ablated with
coils, glue, or both.11 The translumbar approach has been
shown to be superior to the transarterial approach.12 How-
ever, another study showed success in only half of patients
treated through a translumbar approach.13
Patent branches can be clipped after retroperitoneal or
transperitoneal laparoscopic exposure.14,15 With multiple
patent aortic branches or rapid aneurysm sac expansion,
celiotomy with opening of the aneurysm sac and direct
oversewing of patent side branches is effective.16
Amplatzer vascular plugs are used to occlude large
arteries before intentional covering of those arteries as
part of endovascular aortic repair.17-19 The artery is
accessed with a sheath or guiding catheter, the tip of
which is positioned at the site of planned occlusion. The
Amplatzer plug is advanced into the distal sheath or
catheter, and the sheath or catheter is withdrawn, allow-
ing the plug to expand in the lumen of the artery. The
plug comes attached to a wire that is used to advance the
plug; when the plug is correctly positioned, the wire is
rotated to release the plug.
In this patient, an attempt was made to advance short
sheaths over guidewires in the lumbar arteries; however,
the sheaths could not be advanced through the tortuous
lumbar arteries. Fortunately, the Amplatzer plugs could be
successfully deployed by inserting the introducer, which
was provided with the plug and designed to allow the plug
to be loaded into a sheath or guiding catheter, directly into
the orifice of the lumbar arteries. Although we cannot
recommend this technique for routine management of
patent lumbar arteries during open aortic exposure, this
technique may be applicable when more conventional op-
tions are not available.
CONCLUSIONS
This report describes a patient undergoing open repair
of type II lumbar artery endoleaks. Because of extensive
mural calcification precluding direct suture repair and ex-
tensive periaortic inflammation precluding extra-aortic
lumbar artery ligation, the patent lumbar arteries wereccluded by directly inserting Amplatzer plugs. This tech-
ique was immediately successful and was durable for 10
onths, but we cannot attest that this method will be
eproducible.
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